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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the printing 
accuracy and production efficiency by using an ink-jet 
printer head for forming the electrodes of an electronic 
component. 

SOLUTION: When an electrode is formed on a green 
sheet 1 (unburned ceramic sheet), a substance to be 
printed on, there are provided an accurate alignment 
table for aligning and holding the green sheet 1 and an 
ink-jet printer head 20 held facing opposite to the green 
sheet 1 to print by ejection on the green sheet 1 , an ink 
that contains at least the electrode material, a binder and 
a solvent. Also, a driving means (an X-direction driving 
system 12 and a Y-direction driving system 13 on the 
side of a X-Y table 10) for moving the printer head 20 
relative to the green sheet 1 is provided. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electrode formation approach and equipment of 
electronic parts suitable for starting the electrode formation approach and equipment of electronic parts, 
especially forming the internal electrode for multilayer chip electronic parts etc. 
[0002] 

[Description of the Prior Art] The internal electrode of multilayer chip electronic parts, such as a current 
chip capacitor, forms nickel, Pd, etc. in the non-calcinated ceramic dielectric layer by which sheet 
molding (casting) was carried out to several micrometers called a green sheet - 10 micrometers of 
numbers v^ith screen printing. The present condition screen-stencil precision is as follows, 
printing-position precision: - 100mm square - **30-micrometer internal electrode thickness precision: 

- 2-3 micrometer** 10% Rhine linearity: - **20 micrometers [0003] 

[Problem(s) to be Solved by the Invention] By the way, while high capacity-ization of a chip capacitor 
progresses, the demand level of multilayering of a green sheet and an internal electrode and lamination 
(and minutely [ Thinly homogeneity ]) improves, and correspondence is becoming difficult with a 
screen-stencil technique. For example, the need product manufacture precision is as follows, 
printing-position precision: - 100mm square - **10-micrometer internal electrode thickness precision: 

- 1 micrometer** 3% Rhine linearity: - **10 micrometers [0004] Moreover, each company 
specifications differ and high frequency multilayer chip electronic parts, such as a band pass filter (BPF) 
and a voltage controlled oscillator (VCO), have become very many merchandise category mixes. The 
trouble when manufacturing a product with many forms using a screen-stencil technique is mentioned. 
[0005] (1) The lead time of screen manufacture is long, start manufacture from a specification 
arrangement - since the time amount to ** is long (one week - two weeks), the correspondence to 
specification modification comes out very much. 

[0006] (2) A make-ready time is long. 

Housekeeping, such as printing paste supply, recovery, screen mask exchange, and screen mask 

washing, is troublesome. 

[0007] (3) There is much management point. 

Management of screen elongation, a screen life, squeegee wear, a printing gap, squeegee speed, a 
SUKUREPPA configuration, printing pressure management, paste viscosity, a yield value, etc. is 
troublesome, and the inclination depending on an expert is strong. Usually, in order that a screen-stencil 
technique may prepare and print a certain gap, in a screen mask dimension and the dimension by which 
the printing imprint was carried out, it originates in version elongation etc. and a difference produces it. 
It is indispensable to manage this, in order to improve a product yield. 
[0008] (4) Unsuitable formultiproduct production. 

Although it is suitable for mass production method which prints the same pattern and the same ink 
continuously, if forms increase in number, time will be taken in screen mask exchange etc., and the 
operating ratio of the printing machine itself is dropped, and productive efficiency worsens. 
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[0009] (5) An installation tooth space becomes large. 

Screen mask management, screen mask subject-copy management, and mask stocker hypertrophy are 
caused. 

[0010] In order to improve the trouble of the above-mentioned screen-stencil technique in view of the 
above-mentioned point, an ink jet type printer head is used for this invention, it is made to perform 
electrode formation, and aims at offering the electrode formation approach and equipment of electronic 
parts which aimed at improvement in a print quality, and improvement in productive efficiency. 
[001 1] Other purposes and new descriptions of this invention are clarified in the gestalt of the below- 
mentioned operation. 
[0012] 

[Means for Solving the Problem] It is characterized by injecting the ink which the electrode formation 
approach of the electronic parts of this invention is the ink jet type printer head which counters said non- 
calcinated ceramic sheet and is displaced relatively when forming an electrode in the non-calcinated 
ceramic sheet which is printed matter-ed, and contains an electrode material, a binder, and a solvent at 
least on said non-calcinated ceramic sheet, in order to attain the above-mentioned purpose, and printing. 
[0013] Moreover, the electrode formation equipment of the electronic parts of this invention is set in the 
configuration which forms an electrode in the non-calcinated ceramic sheet which is printed matter-ed. 
The positioning support means which carries out positioning support of said non-calcinated ceramic 
sheet, The ink jet type printer head which injects and prints the ink which is supported by said non- 
calcinated ceramic, sheet in the state of opposite, and contains an electrode material, a binder, and a 
solvent at least on said non-calcinated ceramic sheet, It has the driving means which makes said printer 
head displaced relatively to said non-calcinated ceramic sheet. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the electrode formation approach of 
the electronic parts concerning this invention and equipment is explained according to a drawing. 
[0015] Drawing 1 is the whole gestalt configuration of operation of this invention, and is explained 
taking the case of the case where the internal electrode of multilayer chip electronic parts is formed. 
Drawing 2 shows the configuration of an ink jet type printer head, respectively. 
[0016] In drawing 1 , 10 is the X-Y table installed on the pedestal, and consists of a direction drive 
system 12 of X which drives the precision positioning table (positioning support means) 1 1 which 
carries out positioning installation of the green sheet 1 for multilayer chip electronic parts (non- 
calcinated ceramic dielectric layer) by which sheet molding (casting) was carried out to several 
micrometers - 10 micrometers of numbers, and the precision positioning table 1 1 in the direction of X, 
and a direction drive system 13 of Y driven in the direction of Y. 12a is the drive motor of the direction 
drive system of X, and 13a is the drive motor of the direction drive system of Y. 
[0017] On the other hand, it is fixed to the predetermined location so that the ink jet type printer head 20 
may carry out forward opposite according to the support device 15 at said green sheet 1. In addition, the 
direction drive system 12 of X and the direction drive system 13 of Y by the side of said X-Y table 10 
carry out position control of the precision positioning table 1 1 to XY shaft orientations with an accurate 
ball screw etc., and function as a driving means which makes a green sheet 1 displaced relatively to the 
printer head 20 (said to be making the printer head 20 displaced relatively to a green sheet 1 if it puts in 
another way). 

[0018] Although there is ink jet printer equipment of the method which imprints ink using an 
electrostrictive actuator component about the data created with the current personal computer, a 
document, etc., the basic principle of this ink jet printer equipment and printing of the ink jet type printer 
head 20 is substantially the same. However, although the printing ink of ink jet printer equipment is 
drainage system ink which used organic dye as the base and viscosity is using what was adjusted to 
Number cp, with the gestalt of this operation, the ink which contains electrode materials (nickel, Ag, Pd, 
etc.), binders (an ethyl cellulose system, acrylic, etc.), and a solvent at least for the internal electrode 
formation for multilayer chip electronic parts is used. For example, the printing ink for ink jets is 
drainage system ink, and uses mean particle diameter of about 0.1-0.05 micrometers, or nickel powder 
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not more than it (electrode material) as a principal component as a pigment, a binder is added to this, 
and moisture uses what prepared a surfactant, PH adjustment material, etc. at a suitable rate as a main 
solvent based on the polyethylene glycol etc., and adjusted viscosity to Number cp - number lOcp 60% 
or more. 

[0019] As shown in drawing 2 , the ink jet type printer head 20 possesses the base plate 22 with which it 
was equipped with the electrostrictive actuator components 2 1 , such as PZT, the ink tank 23 with a filter 
laid on the base plate 22, the cavity (photosensitive glass) 25 attached in the inferior surface of tongue of 
a base plate 22 through the diaphram 24 of polyimide resin, and the nozzle plate 26 stuck on the inferior 
surface of tongue of a cavity 25. In addition, as shown also in drawing 1 , in order to supply ink to the 
ink tank 23, the pipe 29 for ink supply is connected to opening of ink 23a of the ink tank 23. 
[0020] The ink supplied from said pipe 29 for ink supply passes the filter 28 attached in the ink tank 23, 
and enters in the ink tank 23. Slot 25a of a cavity 25 is supplied through a base plate 22 and diaphram 
24. The ink pressurized in the sending-out direction by vibration of the diaphram 24 driven with the 
electrostrictive actuator component 21 From the nozzle plate 26 stuck on the porous section inferior 
surface of tongue of a cavity 25, it is injected by the predetermined location of the green sheet 1 which 
becomes settled in mutual physical relationship with a green sheet 1, and, thereby, direct writing of the 
internal electrode pattern 2 like drawing 1 is carried out to a green sheet 1 . 

[0021] Using the plot system (draw system) software of a personal computer, the pattern and location of 
an internal electrode which are formed on the green sheet 1 for multilayer chip electronic parts can be 
designed for every form, control X-Y table 10 and the ink jet type printer head 20 according to the 
design data, and they inject said printing ink for ink jets for internal electrode formation from the printer 
head 20, changing the relative-position relation between a green sheet 1 and the printer head 20 
according to said design data. 

[0022] Since the highly precise piezoelectric device is used for said ink jet type printer head 20, the 
controllability of the ink to inject and repeatability are very excellent in it. The internal electrode 
manufacture precision on the obtained green sheet 1 is as follows. 

printing-position precision: - 100mm square - **10-micrometer internal electrode thickness precision: 
~ 1 micrometer** 3% Rhine linearity: - **10 micrometers [0023] According to the gestalt of this 
operation, the effectiveness as follows can be acquired. 

[0024] (1) Moving a printer head (piezoelectric-device built-in) to X shaft orientations, the ink jet printer 
equipment for document printing of a personal computer is a method which synchronizes printing paper 
with a printer head and makes Y shaft orientations convey it, and cannot secure the screen-stencil 
precision currently used for manufacture of electronic parts. With the gestalt of this operation, in case an 
internal electrode is printed to a green sheet 1, in order to secure the screen-stencil precision average or 
the precision beyond it, positioning installation of the green sheet 1 which is printed matter-ed is carried 
out on the precision positioning table 1 1 of X-Y table 10, by the direction drive system 12 of X and the 
direction drive system 13 of Y by an accurate ball screw etc., position control of the physical 
relationship over the ink jet type printer head 20 is carried out, and it is printed to XY shaft orientations. 
By this, in the relative-position relation of the printer head 20 and green sheet 1 which inject ink 
(regurgitation), position control became possible at the precision and the reservation of several 
micrometers also of a print quality was attained. 

[0025] (2) the conventional screen printing - comparing - screen manufacture needlessness and a 
make-ready time - the short production control point - there are merits, such as little possibility 
corresponding to many forms of and mask stocker needlessness. Moreover, the pattern design for every 
form and pattern management can be easily performed using the drawing software of a personal 
computer. It is not necessary to manufacture a screen mask one by one. Furthermore, in case it prints 
continuously to a green sheet, it can print in the pattern of the class which is different for every printing, 
and the ink of a different class, and the centralized control also of equipment becomes possible on 
personal computer level. 

[0026] In addition, although the precision drive of the green sheet 1 is carried out in the XY direction by 
the X-Y table with the gestalt of the above-mentioned implementation, it is also possible to install a 
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revolving shaft (theta) in a table side (it is possible to use a X-Y-theta table.). On the contrary, it is good 
also as a configuration which carries out positioning immobilization of the green sheet 1, and carries out 
the precision drive of the ink jet type printer head 20 side in the XY direction or the direction of XYtheta 
on an X-Y table and a X-Y-theta table instead of performing position control of a green sheet 1 . 
[0027] Furthermore, it is also possible to consider as the configuration which carries the camera used for 
alignment etc. or carries out continuation supply of some kinds of ink for every form at an ink jet type 
printer head. 

[0028] Although the gestalt of operation of this invention has been explained above, probably, as for this 
invention, it will be obvious to this contractor for various kinds of deformation and modification to be 
possible within the limits of the publication of a claim, without being limited to this. 
[0029] 

[Effect of the Invention] As explained above, this invention carries out direct writing of the ink for 
electrode formation to a green sheet with an ink jet type printer head, but since said printer head uses the 
highly precise piezoelectric device, the controllability of the ink to inject and repeatability are very 
excellent. Therefore, the Rhine linearity can secure screen-stencil, an EQC, or the precision beyond it to 
electrode printing-position precision, electrode thickness precision, and a pan. 
[0030] moreover, screen printing - comparing - screen manufacture needlessness and a make-ready 
time - the short production control point - there are the advantages, such as little possibility 
corresponding to many forms of and mask stocker needlessness, and the pattern design for every form 
and pattern management can be easily performed using the drawing software of a personal computer. It 
is not necessary to manufacture a screen mask one by one. 

[0031] Furthermore, in case it prints continuously to a green sheet, it is also possible to consider as the 
configuration printed in the pattern of the class which is different for every printing, and the ink of a 
different class, and the centralized control also of equipment becomes possible on personal computer 
level. 

[0032] Therefore, it is applicable to internal electrode formation of the multilayer chip using green 
sheets, such as a chip capacitor, a band pass filter, and a voltage controlled oscillator. 



[Translation done.] 
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